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PALLID STURGEON RECOVERY UPDATE
- the latest research and management actions for recovery -

Louisiana Pallid Sturgeon
Activities 
1999-2000

The Louisiana Department of

Wildlife and F isheries (LD WF)  in

cooperation with the U.S. Fish and

Wildlife Service at Natchitoches

National Fish Hatchery (NNFH)

continue to sample and PIT tag

pallid sturgeon at the Old River

Control Structure (ORCS) at the

junction of the Mississippi and

Atchafala ya Rivers in  Conco rdia

Parish.  Sampling is done during

the cool fall, winter, and spring

months when sturgeon

concentrations are highest.  In

addition to standard samples of

measuring, tissue removal, and

tagging, many suitable broodstock

candidates are returned to the

NNF H for p ropaga tion purp oses. 

During the fall/winter/spring

1999/2000, a total of 46 pallids

and 21 hybrid types were collected

at ORCS and were either tagged

and released immediately or

returned to the hatchery for

potential breeding.  All were

returned to the wild at ORCS

when spawning activities were

terminated.  While biologists were

optimistic d uring the sp ring of 

1999, there was no successful

artificial bree ding of p allids.  

Thus far in the fall of 2000, a total

of 98 sturgeon have been collected

in two net nights of fishing and

returned to NNFH for propagation

purposes.  The fall collections are

centering on mature males for

cryopre servation  studies in

conjunction with the Louisiana

State University Aquaculture

Center.  Biologists have selected

what are believed to be mature

males and a few select females and

are returning the remainder of the

fish to the river after

morph ometrics  PIT ta gging.  On ly

those fish that are “certified” (high

index sco res) are b eing used  in

propagation and cryopreservation

trials.  All other “hybrid types” are

being returned to the river.   Tissue

samples are being sent to the

repository in Alabama for storage.

Bobby Reed

LA De pt. of Wildlife & Fisheries

Lake Charles LA 70601

318-491-2577

Reed_BC@ wlf.state.la.us

Nebraska Game and Parks
Commission 

2000 Sturgeon Report

Note on lake sturgeon. The

Missouri Department of

Conservation is augmenting lake

sturgeon in the lower Missouri and

Mississip pi Rivers .  Accord ing to

Kim Graham, lake sturgeon were

stocked in 1984, 86, 88, 90, 91, 93,

94, 95 , and 96 .  In 84 an d 85, fin

clips were  used, and  beginning  in

1994, lake sturgeon were marked

and stocked with coded wire tags.

Between January 1 to May 19,

2000 , Daryl Fe it at Nebr aska’s

Aksarben Aquarium reported 6

lake and 6 pallid sturgeon caught

and released either in the Missouri,

the Platte  (tributary to the

Missouri), or the Elkhorn

(tributary to the Platte).  One  lake

sturgeon tag ged at H erman, M O

(RM 97.7), on September 29,

1994 , in the Mis souri Rive r (Kim

Graham, personal communication)

was caught and released on March

13, 2000, at RM 590, just south of

Plattsmo uth, Neb raska, whic h is

close to the  mouth o f the Platte

River.  This sturgeon wa s 27.5

inches in length when it was

caught an d had tra veled 49 2.7

miles upstream from the original

tagging site.  Another lake

sturgeon die d in a July 2 000 P latte

River fish kill south of Columbus,

which is 100 miles above the

mouth of the Platte River.  It was

approximately 48 inches long and

weighed  22 po unds.  Ag ing should

help asce rtain whethe r or not this

particular  lake was w ild or if it

could have come from one of

Missouri’s stocking.  The lake

sturgeon is a Nebraska threatened

species, which has not been

augmen ted within the  State to d ate. 

Two 24-inch pallid sturgeon were

reported caught and released in the

Platte River approximately one

mile downstream of the Aksarben

Aquariu m on A pril 18, 2 000.  T his

would have been about 5 miles

above the site where 412, 10 to 12-

inch pallid sturgeon were stocked

in October 1997 (see March 1998

Nebraskaland, pg 24-27). Since

these were angler caught and

released fish, there was no

opportunity to wand the pallids for
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coded wire tags.  The angler was

knowledgeable and reported

catching both fish on

nightcraw lers.   

The pallid sturgeon is one of four

threatened and endangered species

being addressed in a Department

of Interior and three state (CO,

WY, NE) Cooperative Agreement

for the cen tral and lo wer Platte

River.  The key question being

asked in regard to pallids in the

lower Platte is - will flows

released for the central reach of

the Platte have a beneficial impact

on the pallid sturgeon an d/or its

habitat in the lower Platte? 

Simple to  ask, but m uch hard er to

quantitatively determine.  Much

information is needed to answer

basic life history questions.

Vaughn S nook, M .S. gradu ate

student of Dr. Ed Peters, will be

completing his thesis sometime

this fall in regards to movement of

pallids in the lower Platte.

Microhabitat parameters of depth,

velocity, tempera ture, D.O .,

condu ctivity, etc., were measured.

     

Because of water right issues on

the Platte, a number of parties

representing Natural Resource

Districts, Public Power Districts,

Irrigation Districts, Reclamation

Districts, and the Nebraska Game

and Parks Commission forged an

interlocal cooperative agreement

(different than the three state and

Interior Department cooperative

agreement) to help fund an

additional 5-year pallid sturgeon

and sturgeon chub study with Dr.

Peters sta rting in 200 0.  The

objectives of this peer reviewed

study are as follows:

' Document habitat use, relative

habitat preference, and species

assemb lage asso ciated with  adult

and juvenile pallid sturgeon and 

sturgeon ch ub in the lo wer Platte

River. 

' Document the phenology and

relative abundance of larvae for

pallid sturgeon, sturgeon chub, and

associated species in the lower

Platte River.

' Determine if changes in ambient

river habitat conditions influence

habitat use by pallid sturgeon and

sturgeon chub life stages in the

lower Platte River.

' Document the catch of sturgeon

in the lower Platte River.

' Develop management

recommendations and educational

materials to  facilitate app ropriate

recovery efforts for pallid sturgeon

and sturgeon chub in the lower

Platte River.

Gerald Mestl and staff participated

in the MICRA pallid sturgeon

study by sampling two sections of

the upper unchannelized M issouri

River above Lewis and Clark Lake

in May, June, and  Septem ber 19 99. 

Although no pallids were sampled,

shovelnose were.  Using a

Kolmo gorov-S mirnov te st (SAS

Institute 19 89), the le ngth

distribution of shovelnose sturgeon

captured in this reach in 1999 was

found to  be significa ntly different

(P<0 .0001 ) than the len gth

distribution of shovelnose sturgeon

sampled in the unchannelized reach

below Gavins Point Dam in 1998.

The q uestion ha s to be ask ed as to

why shovelnose sturgeon in two

reaches of unchannelized river 45

miles apa rt exhibit suc h differences

in popu lation structu re. 

While sampling Missouri River

mitigation sites, Kirk Steffensen,

Mark Staab, Jason Skold, and

David  Isoodle  of Gera ld Me stl’s

crew sam pled a 4 9-inch pa llid

sturgeon using a benthic trawl on a

river bend just south of

Plattsmo uth in M ay 2000 .  This

fish, which wa s not tagge d, is

pictured  on page  6 of the Ju ly

2000  issue of Nebraskaland

magazin e.   

Biological comments were also

offered to support pallid sturgeon

reasonable and prudent alternative

recommendations in the July 2000

U.S. Fish and Wildlife Service

Biological Opinion to the Corps of

Engineers on their 2000-2001

Annual Operations Plan for the

Missouri River.  Comments were

generated for the Nebraska Game

and Parks Commission, as well as

the Missouri River Natural

Resources Committee.

Gene Zuerlein, NE Game & Parks

Commission

Lincoln, NE 68503

402/471-5555

zuerlein@ngpc.state.ne.us

Share what you are doing for

conservation of pallid sturgeon

and/or o ther eleme nts of its

ecosystem.  Submissions of

articles and associated

materials are welcome.  Please

send a hard copy, disc copy or

email (preferred) to Steve

Krentz, U.S. Fish & Wildlife

Service, B ismarck, N orth

Dakota,

[Steven_Krentz@fws.gov].

Big Muddy National Fish
and Wildlife Refuge

Monitoring

Lisbon Bottoms and Jameson

Island are  the first com plete units

of the Big Muddy N ational Fish

and Wildlife Refuge.  Lisbon

Bottoms is approximately 2,300
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acres and  Jameso n Island is

appro ximately 2 ,200 ac res. 

Primary objectives of the Refuge

are to create and restore a

diversity of riv erine aqu atic

habitats and reconnect the

Misso uri River to  its floodpla in

where feasible. Management seeks

to accomplish this through

encouraging natural processes of

erosion, deposition and succession

to the greatest extent possible.

The predom inant aquatic feature

of the Lisbon Bottoms Unit is a

newly created 2-mile long free-

flowing chu te or side c hannel. 

This chute began forming as a

levee breech scour hole during the

1993 flood.  The chute continued

to develop during the 1995 flood

and finally cut through to a

flowing side channel during the

1996 flood.  Extensive erosion and

bank sluffing continued during

1997-99 due to sustained high

flows, which occurred throughout

most of the year. The ch ute

became progressively wider and

deeper with a developing meander

pattern and formation of channel

and point bars.

The Columbia Fishery Resources

Office (CMFRO ) initiated fishery

survey and monitoring work on

the chute in 1997. Thirteen

sampling stations were established

in the chute and adjacent Missouri

River from River Mile 219 to 213.

Field surv eys are co nducted  4-6

times per year with seine, mini

fyke nets, benthic trawl, and

hoopn ets.  Dep th, velocity,

substrate a nd som e water q uality

parameters were also measured at

sampling stations.

Over 8,000 fish have been

collected in Lisbon Chute and the

adjacent river monitoring stations

to date.  Sixty-four species have

been collected in the Chute, 26

from adjacent river stations, 34

from nearby river side channels, 13

from Lisbon floodplain wetlands,

and 32 species from a channel

border sandbar complex at

Jameson Island.  Federal listing

candidate species sicklefin and

sturgeon chub were collected, as

were species of concern, plains

minnow and blue sucker.   Larval

sturgeon were collected in Lisbon

Chute by benthic trawl in August

1998 and 19 99.  Three of these

have be en confirm ed as pa llid

sturgeon and seven others

identified a s proba ble pallid

sturgeon.  N o pallids w ere found  in

2000, but a small number of larval

and juvenile shovelnose sturgeon

were co llected.   

The Kansas City District Corps of

Engineers (Corps) completed

construction of grade and flow

control stru ctures in the  chute this

spring to maintain the integrity of

the navigation channel.  The notch

on the flow  control inle t appea rs to

be too small and sometimes plugs

with debris.  It currently allows

about 6 percent of the river to flow

down th e chute at 1 70 kcfs

discharge and about 3 percent of

the flow at 70 kcfs.  This has not

been sufficient to keep suspended

sediment moving and resulting

sedimentation has filled the upper

half of the chute with fine sediment

and seve rely degra ded aq uatic

habitat ov er the pas t 4 month s.  

Prelimin ary review  of this year’s

data indicates species diversity and

overall abundance have declined

dramatic ally from p revious ye ars. 

Overall abundance of larval and

juvenile fish has been much lower

at all sampling stations this year,

indicating that a suitable spring

hydrograph, which did not occur

this year du e to dro ught, is

necessary to provide usable habitat

in this area.  We are curr ently

negotiating with the Corps to get

the inlet notch widened and

deepened.  CMFRO  will continue

monitor ing of this are a to evalu ate

impacts of the Corps’ project on

habitat and fishes of the Lisbon

Bottoms Unit of the Big Muddy

National Fish and Wildlife Refuge.

Jim M illigan, US FWS , Colum bia

Fishery Resources Office,

Columbia, Missouri, 573/876-

1911, jim_milligan@fws.gov

Pallid Sturgeon Activities
from South Dakota

Study Area

The riverine reach of Lewis and

Clark Reservoir extends

approximately 72 km from below

Fort Randall Dam to near

Springfield , South D akota, we re its

features become more like a

reservoir.  To aid in sampling, the

riverine rea ch was div ided into

four samp le areas o f appro ximately

equal len gth.  The  upper site

extends from Fort Randall Dam

(river mile ( RM)  880) to

downstr eam of G reenwo od, So uth

Dakota (RM  865).  The uppe r-

middle site extends from RM 865

to near Verdel, Nebraska (RM

856), the lower-middle site extends

from RM 856 to Running Water,

South Dakota (RM 845).  The

lower site comprises the remainder

of the river (RM 845 to near

Springfield , SD).  T he fifth samp le

site is Lewis an d Clark R eservoir

from downstream of Springfield,

SD, to G avins Po int Dam .  If all

fish are found to remain in the

riverine reach, this section will be

excluded as a sample site.

Methods

Six adult a nd 50 j uvenile pa llid

sturgeon, Scaph irhynchus albus,
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were surgically implanted with a

sonic transmitter and a PIT tag at

Gavins Point National Fish

Hatchery.  Each tra nsmitter em its

a unique code specific to an

individua l fish, and has  a life

expectancy of 36 months.  These

fish were held several weeks,

following im plantation , to

determine tag retention and

survival rate s.  Followin g this

holding period, surviving fish

were transported and released near

Verdel, NE, in the riverine portion

of Lewis a nd Clark  Reservo ir.

 Two tracking methods are

employ ed durin g each sa mple

period ; extensive a nd intensiv e. 

Extensive tracking involves the

location of as many fish as

possible per zone, and intensive

tracking is the following of a few

fish for the en tire tracking  period . 

During each sample period, at

least two zones were tracked

extensively, and at least one fish

intensively.  Tracking began

immediately post stocking and

continue d bi-mo nthly, i.e., every

other week, until weather

conditions prohibited tracking

during the  winter mo nths. 

Tracking will resume as early as

feasible in the  spring.  All sa mple

zones and sample periods are

selected a t random  to reduc e bias. 

An ultrasonic receiver and

directional hydrophone were used

to determ ine fish loca tions.  A

location was recorded when the

coded  impulses fro m the son ic

transmitter b ecame e qually aud ible

with a 360o rotation of the

hydrophone.  Once a fish location

was determined, latitude and

longitude coordinates were

recorded with a PLGR+96 Global

Positioning System (GPS) receiver

and hab itat types wer e assigned . 

The habitat types were designated

as: main ch annel, side  channel,

backwater, island, rese rvoir,

tributary mouths, and tailrace.

Combinations of these descriptors

may be n ecessary to  get specific

habitat types, like side channel

island or m ain chann el island. 

Tracking in tributaries will be

conducted if deemed necessary,

and will be  record ed as a se parate

habitat type.  Along with the

habitat types, surface water

temperature, bottom flow, water

depth, tur bidity, and percent

maximum depth were collected at

fish relocation sites.  Percent

maximum depth is the ratio of the

fish depth relative to the maximum

cross sectional depth where the fish

is located . 

Diel movement patterns were

determined by dividing a 24 h

period into four sub-periods; dawn

(1 h before to 1 h after sunrise),

day (2 h after sunrise to 2 h before

sunset), du sk (1 h be fore sunse t to

1 h after sunset), and night (2 h

after sunset to 2 h before sunrise).

The tracking periods were

determin ed rand omly, and as many

fish as possible were followed

during tha t time.  Water level

fluctuations a nd poo r visibility

made n ight tracking  difficult due to

decrea sed flows a nd safety. To

minimize risk, night time tracking

was con ducted  in conjun ction with

dusk and  dawn p eriods.  T his

allowed biologists to begin tracking

during daylight hours and finish

tracking during daylight hours. The

GPS coordinates and habitat types

for each relocated fish were

recorded approximately every hour. 

Tracking is planned to continue

through 2002, or until transmitter

batteries fail.

Results

Twenty-two of the fifty juveniles

and the six adults survived the

tagging operation and holding

period.  These fish were stocked

into the rive rine portio n of Lewis

and Clark Reservoir in July of

1999.  Following that time, 16 of

the 22 juveniles and 4 of the adults 

Pallid Sturgeon Recovery

Team Memb ers

Steve Krentz (Team Leader),

US Fish and Wildlife Service,

Bismarck, North Dakota.

Dr. Bob Sheehan, Southern

Illinois Un iversity,

Carbondale, Illinois.

Jim Milligan, U.S. Fish and

Wildlife Service, Columbia,

Misso uri.

Kim Graham, Missouri

Department of Conservation,

Colum bia, M issouri.

Aaron DeLonay, 

USGS/BRD  Columbia,

Misso uri.

Doug Latka , US Army Corps

of Engineers, Omaha,

Nebraska.

Bobby Reed ,  Louisiana 

Depa rtment of W ildlife and

Fisheries, St. Charles,

Louisiana.

Karen Kilpatrick, U.S. Fish

and Wildlife Service,

Natchitoches, Louisiana.

Cliff Stone, South D akota

Game, Fish and Parks

Department, Chamberlain,

South Dakota.

Bill Gardner, Montana

Depa rtment of F ish, Wildlife

and Parks, Lewistown,

Mon tana. 
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have be en reloca ted at least o nce. 

Currently, too few relocations on

multiple fish have occurred for

statistical analysis.  The following

data merely summarize what has

been found to date.  Both juveniles 

and adult data are combined, at

this time, but will be separated as

samples increase.

For all relocated fish, the mean

depth of location was 3.6 m

(N=2 9, SE= 0.231 ), turbidity

ranged fr om 3.3 -36.8 N TU’s

(mean 6.2 NTU’s, SE=1.9), and

bottom flows ranged from 5.3-

42.1 cm/sec (mean 17.6 cm/sec,

SE=2.02).

All fish were  relocated  in main

channel habitats.  No fish have

been loc ated in the r eservoir

proper or the river marsh area near

Springfield, SD; in fact, the most

downstream relocation was

appro ximately 1 00 m up stream o f 

Running Water,  SD.

During intensive tracking, most

fish stayed within a few hundred

meters o f their origina l location. 

However, one fish mo ved stead ily

in a downstream fashion, traveling

approxim ately 11 km over a 12 h

period.  This was the largest single

directional movement observed.

For furthe r informatio n, contac t;

George Jordan, USFWS,

Great Plains Fish and Wildlife

Management Assistance Office

Pierre, SD 57501

(605)224-8693 ext 33

george_jordan@fws.gov

Columbia Environmental
Research Center

Columbia, Missouri

Reporting of Pallid Sturgeon

Telemetry Study R esults

A series o f three rep orts are in

progress describing the methods

developed and discussing the

results of 4 years of pallid sturgeon

telemetry data.  These reports are

scheduled to be released beginning

the Winter 2000-2001.

Development of Side Scan Sonar

Capabilities

The Columbia Environmental

Research Center (CERC) has

initiated the development of side

scan son ar capa bilities to

complement existing biological

remote sensing and physical habitat

mapping capabilities.  The Center

has acquired a 900 MHz high-

resolution side scan sonar system

manufac tured by M arine So nic

Technology, Ltd. of White Marsh,

VA.  This system provides high-

resolution, underwater images of

river beds and lake bottoms.  These

images reveal fine-scale details and

features not detectable with other

technologies.  This sonar has the

unique ability to image soft tissue

and has b een dep loyed suc cessfully

in the Columbia River to detect

sub-adult sturgeon and has been

successfully used in the Missouri

River to detect biological targets,

including benthic fish.  Imagery

data co llected is ge ospatially

reference d and c an be m osiaced  to

create complete habitat coverages

for habitat mapping and

visualizatio n.  CER C plans to

complete protocols for system

deploym ent and im agery da ta

proces sing by the sp ring of 20 01. 

This system will be deployed in the

Missouri River to collect

continuous imagery over the

bottom of the river to determine

substrate, detect sturgeon presence

and abundance, and identify unique

habitat features, such as woody

debris an d other str uctural featu res. 

This system  will be dep loyed in

conjunc tion with mu ltiple field

studies to: 1) describe,

characte rize, and id entify

important habitat elements and

variables during telemetry studies

with sturgeon and other native fish

species; 2 ) identify and  evaluate

areas where sturgeon may be

congregating during staging or

spawning; and, 3) complement the

deployment of traditional fisheries

sampling gear to increase the

safety of open river gear

deployment, to evaluate gear

performance and efficiency, and to

verify the area of habitat sampled.

Pallid and Shovelnose Sturgeon

Behavior, Reproductive

Physiology, and Population

Modeling 

Four p roposa ls for work  with

pallid and shovelnose sturgeon

were submitted by CERC for

funding consideration in the

internal USGS Species At R isk

(SAR)  progra m.  Work includes:

1) documentation of the

reproductive physiology of

Scaph irhynchus species and the

development of a suite of

measurements to rapidly assess

sturgeon reproductive status; 2)

work tow ards the d evelop ment of a

popula tion viability a nalysis

(PVA) model to guide

management and recovery efforts

of Scaph irhynchus species; 3)

laboratory behavioral studies

examining the physical habitat

preferen ces of Scaph irhynchus

species; and, 4) intensive telemetry

studies with s hovelno se and p allid

sturgeon on the lower Missouri

River.  While funding through the

Specie s At Risk (S AR) p rogram  is

highly unce rtain, CE RC will

continue forward and will pursue

these efforts within a more limited

scope until reliable funding

opportunities can be identified and

secured . 



6                                                      PALLID STURGEON RECOVERY UPDATE December 2000

Aaron D eLonay , USG S-BR D, 

Columbia Environmental

Resource Center, Columbia,

Missouri 65201

aaron_delonay@usgs.gov

(573) 876-1878 

Columbia Fishery
Resources Office Monitors

Lower Missouri River
Bridge Replacement Site
for Pallid Sturgeon Use

The Missouri Department of

Transportation (MDOT) has

proposed replacing the Route 19

Misso uri River B ridge in

Herm ann, M issouri, at R iver Mile

98.  During project consultation,

concerns were raised that bridge

replacement activities may affect

pallid sturgeon ha bitat.  Colu mbia

Fishery Resources Office (FRO)

had located pallid sturgeon in

similar habitat within one river

mile of the b ridge align ment in

spring and summer 1999.

MODOT is providing funds for

Colum bia FRO  to cond uct field

surveys, analyze data, and provide

advice a nd reco mmend ations to

avoid and/or minimize potential

impacts to pallid sturgeon.  T his

work is being done in conjunction

with the U SGS-C olumbia

Environmental Research Center

(CER C). 

CERC staff is mapping the

physical habitat characteristics

(substrate, bottom contours, water

velocity) of the project site.

Colum bia FRO  will correla te

pallid sturgeon presence/absence

with CER C's habitat d ata.  Field

work began in January 2000 and

will be con ducted  monthly un til

January 2001.  As of September

2000, 293 nets fishing 6,132 hours

have collected 1,190 shovelnose

sturgeon, 14 pallid sturgeon

hybrids, and 2 pallid sturgeon.  The

first pallid (701 mm FL, 1333 g)

was collec ted in M arch in 0.6 -10.4

m of water, with a surface

tempera ture of 11.3 C, turbidity of

45 NTU, and bottom velocity of

0.08 m/s.  The second pallid (785

mm FL , 1733  g) was co llected in

April in 0.9 2-3.05  m of wate r with

a surface temperature of 15.0 C,

tubidity of 48 NTU, and bottom

velocity of 0 .58 m/s.  B oth

sturgeon we re collecte d in

stationary gill nets fished behind

wing dikes. Barbel samples from

all pallids, pallid hybrids, and a

subsample of shovelnose sturgeon

have be en sent to S outhern I llinois

University (SIU) to be stored for

genetic analysis.

Joanne Grady, USFW S, Colum bia

Fishery Resources Office,

Columbia, Missouri

573/876-1911,

joanne_grady@fws.gov

Cryopreservation of Sperm
of Pallid Sturgeon

(Scaphirhynchus albus)

We sought to develop sperm

cryopreservation methods for the

pallid sturgeon, a federally listed

endangered species.  Four males

were inje cted with syn thetic

luetenizing-hormone releasing

hormone at 0.05 mg/kg of body

weight in June 1999, at the

Garrison Dam N ational Fish

Hatchery (GDN FH).  After 24 hrs,

sperm w ere collec ted by use  of a

small diameter tube attached to a

60-ml syringe inserted into the

urogenital opening.  The sperm

were dilute d at a ratio  of 1:4

(sperm:extender) with a

commercially prepared  Ha nks’

balanced salt solution (HBSS)

(H4385, Sigma, St. Louis, MO) at

100 mOsmol/kg and kept

refrigerated until use.  Methanol

(MeOH) and dimethyl sulfoxide

(DMSO) were used as

cryopro tectants, eac h at 5 per cent,

10 per cent and  15 per cent (v:v). 

Each c ryopro tectant was  mixed 1 :1

with HBSS prior to the experiment

to reduce toxicity effects.  Sperm

were mixed with the

cryoprotectants, loaded into 0.5-ml

straws, packed into goblets (5

straws per goblet) and placed on

the lower portion of aluminum

canes.  Motility was estimated

before freezing to determine the

effects of cryo protecta nt toxicity. 

After a 2-minute equilibration

period, the canes were lowered

into a nitrogen vapor shipping

dewar.  Samples exposed to 15

percent DMSO retained

significantly lower motility (P =

0.0113) than  did sam ples diluted  in

the other cryoprotectants.  The

cooling rate (-22 oC/min) was

recorded by thermocouples

inserted into 0.5-ml straws filled

with extend er and cr yoprote ctant. 

After freezing, the samples were

shipped to the Warm Springs Fish

Technolo gy Center  and store d in

liquid nitrogen.

After 1 year, the samples were

shipped back to Garrison Dam

National Fish Hatchery (GDNFH)

for use in fertiliz ation trials. 

Straws were thawed in a 40 oC

water ba th for 9 sec , and mo tility

was estimated.  There was no

significant dif ference (P = 0.06 ) in

post-thaw motility among the

cryoprotectants tested.  Each

sample was used to fertilize ~200

eggs, which were incubated at 21
oC.  The eggs began hatching after

3.5 days and hatch rates were

determined after 5 days.  Eggs

fertilized with sperm

cryopreserved with 5 percent or 10

percen t MeO H had  significantly

higher fertilization rates (P <

0.0001) and hatch rates (P <

0.0001) than did eggs fertilized
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with 15 percent MeOH or DMSO

at any concentration.  Eggs

fertilized with sperm

cryopreserved with 5 percent or 10

percent MeOH had similar

fertilization and hatch rates as

control sperm.  Cryopreserved

sperm can be used for the

conserv ation of ge netic diver sity

and the creation of a germ plasm

repository to aid in the recovery of

this species.

Other studies included: 1) addition

of antibio tics to exten ders to

increase refrigerated storage time

and reduce the risk of disease

transmission; 2) ionic analysis of

seminal plasma composition; 3)

preservation of blood and sperm

for genome size analysis by flow

cytometry; and, 4)

cryopreservation of sperm in 5-ml

straws, which may allow more

efficient hatchery usage of

cryopreserved sperm.  These

studies are still being analyzed.

William R. Wayman and Gregory

L. Looney 

U. S. Fish and Wildlife Service

Warm Springs Regional Fisheries

Center Fish Technology Center

Warm Springs, GA 31830

William_Wayman@fws.gov 

Greg_Looney@fws.gov

Robert L. Holm 

U. S. Fish and Wildlife Service 

Garrison Dam N ational Fish

Hatchery

Riverdale,  ND 

Rob_Holm@fws.gov

Terrence R . Tiersch

Aquaculture Experiment Station

Louisiana Agricultural Center

Louisiana  State Un iversity

Baton Rouge, LA 70820

University of Alabama
Activities

The USFW S produced specimens

of pallid, shovelnose, and pallid x

shovelno se hybrids  at Miles C ity

State Fish Hatchery, Montana, and

Gavins Point National Fish

Hatchery, South Dakota.  All of the

breeding stock was captured in the

upper M issouri Riv er Drain age in

extreme western North Dakota and

eastern Montana.  Samples were

preserved in formalin at various

times from early in development up

to small adults.  Here at the

University of Alabama, Rick

Mayden and I have been examining

a total of 61 of these specimens (14

pallid, 13 shovelnose, and 34

hybrids) ra nging in size  from 78  to

600 mm standard length (SL) (85

to 641  mm fork  length (FK L)). 

Specim ens app eared no rmal,

except for the lack of spines on the

snout and a reduction of spicules

laterally and  dorso-la terally.  Snout

spines are  present in a lmost all

wild-caught pallid and shovelnose

sturgeon.

We have use d these sp ecimens  to

test the various character indices

used by fish eries biolo gists to

identify between these two

sturgeon species and potential

hybrids.  S ome ind ices rely sole ly

on head  and bo dy measu rements

(Keen lyne et al. 19 94, Technical

Notes from Missouri River Fish

and Wildlife Management

Assistance Office 200 0), while

others have formulas for either

measure ments on ly or for bo th

measure ments and  fin-ray coun ts

(Carlson and Pflieger 1981,

Sheehan et al. 1997).  When all 61

specimens were evaluated together,

pallid and hybrid specimens were

indistinguishable, while most, but

not all, shovelnose specimens were

identified c orrectly.  The Sheehan

et al. (199 7) index  using both

morph ometrics  and me ristics did

identify mo st specime ns correc tly,

but numerous hybrid specimens

had values for pallids and

numerous shovelnose specimens

had hybrid values.  This same

pattern wa s observ ed for sm all

specime ns 78 to 2 27 mm  SL (85  to

245 m m FKL ).  Unfortu nately, our

sample of larger sturgeon (> 250

mm SL) was limited; we only had

5 and 2 specimens of shovelnose

and pallid sturgeon.  All indices

correctly identified large

shovelnose sturgeon, but

specime ns of pallid  and hyb rid

sturgeon we re difficult to

distinguish.  One specimen of

pallid sturgeon was identified as a

hybrid an d severa l hybrid

specimens were identified as

pallids in indices by Carlson and

Pflieger (1 981) a nd Ke enlyne et al.

(1994).  The M issouri River Fish

and Wildlife index  correctly

identified the pallids, but had some

hybrids w ith scores v ery close to

these.  Bo th the mor phome tric

index and the morphometric and

meristic ind ex of She ehan et al.

(1997) graphically separated

pallids and hybrids, but several

hybrid specimens had values

outside of the given range for

hybrids and within the range of

pallids.  These results indicate that

current character indices do not

correctly id entify betwe en small

specimens of pallid, shovelnose,

and hybrid sturgeon.  All indices

work we ll identifying ad ult

shovelnose sturgeon, but even the

latest indice s can inco rrectly

identify hybr ids as pallid s. 

Additional analyses by us may

reveal other measurements useful

in distinguishing pallid sturgeon

from hybrids.

Rick Mayden and  Bernard

Kuhajda, University of Alabama

Tuscaloosa AL 35487-0344
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205-348-1822

mayden@bama.ua.edu

bkuhajda@bama.ua.edu

Larval Pallid Sturgeon
Collected in the Lower

Missouri River

Columbia FRO staff collected

three larval pallid sturgeon in a

monitoring study on the lower

Missouri River.   A total of 44

larval sturgeon were collected

from 19 97-20 00 in a 7 -mile

stretch (RM 213-219) of the

Missouri River.  Three larval

sturgeon we re identified  as pallid

sturgeon, 3 as shovelnose

sturgeon, 31 as Scaph irhynchus

sp., and 7  were tenta tively

identified as pallid sturgeon.  The

three rece ntly confirm ed pallid

sturgeon were caught

approximately 9 miles south of

Glasgow, MO , in Lisbon  Chute

(RM 217), a  2-mile natu rally

formed side channel of the lower

Missouri River.  The side channel

is located in the Lisbon Bottoms

Unit of the Big Muddy National

Fish and Wildlife Refuge.  The

Lisbon side channel possesses a

diversity of habitat, including

point mid-channel sandbars.

Two of the c onfirmed  larval pallid

sturgeon were collected August

13, 1998, in the side channel

trough, over a soft detritus

substrate.  T he third larv al pallid

sturgeon was collected August 20,

1999, also in the side channel

trough, over a sand/gravel

substrate.  T he three p allid

sturgeon we re 26.2 , 25.9, an d 25.0

mm in length.  This is the first

documented evidence of natural

reproduction of the species in the

lower Missouri River.

The sturgeon were co llected by a

benthic trawl equipped with a

roller rock lead line.  The trawl was

2 m wide, 0.5 m high, 5.5 m long

and had an inner mesh size of 0.32

cm and  outer me sh size of 3 .81 cm. 

The pallid sturgeon were caught at

depths ranging from 0.92 m-3.97

m.  Surface velocities recorded

ranged from 0.40-0.55 m/s and

bottom velocities ranged from

0.30-0  .43 m/s.  Water temperature

on Aug ust 13, 19 98, ave raged 2 6.6
oC and turbidity averaged 112

NTU .  Water temperature on

August 20, 1999, was 25.6 oC and

turbidity was 94.0 NTU.  River

stage at the Glasgow gauging

station during pallid sturgeon

collection  was similar fo r both

years at 4.9 m.

Verification of the larval specimens

was made by Darrel Snyder,

Curator for the Larval Fish

Laboratory, Department of Fishery

and Wildlife Biology, Colorado

State Un iversity, Fort Collins,

Colorado.

Louise Mauldin, U.S. Fish and

Wildlife Service, Fishery Resource

Office, Columbia, Missouri 65202,

573/876-1911,

louise_mauldin@fws.gov

Lower
Missouri/Yellowstone River
Pallid Sturgeon Study-2000

Thirteen adult pallid sturgeon were

captured in the Yellowstone River

confluenc e area d uring Ap ril 2000 . 

Seven of these fish were “new fish”

and the others were recaptures from

previous years capture and tagging

efforts.  Seve ral were tra nsported  to

the Garrison National Fish

Hatchery to determine state of

gonad maturation and a few were

later used for spawning at the

hatchery.  One additional adult was

captured in August, also in the

confluence area.  This fish was a

new fish, but was not PIT tagged

due to lack of tags.  Three

hatchery-re ared juv enile pallid

sturgeon we re captur ed by dr ift

netting trammel nets (one-inch bar,

75-feet long) in the Fairview

bridge area of the Yellowstone

River during August.  These fish

had be en release d Augu st 11,

1998, upstream of the bridge area,

and wer e from thre e different

families of pallid crosses.  These

fish appeared to be in excellent

condition.  Original lengths and

weights are  unknow n, so grow th

information is not available.

Plans to release hatchery-reared

pallid sturgeon progeny, produced

in 1999 at the Garrison hatchery,

in Mo ntana wate rs were ag ain

postpo ned be cause of p ossible

viral prob lems which  surfaced  in

2000 at the Garrison hatchery. 

However, the Gavins Point

hatchery in South Dakota also has

hatchery-reared pallids from 1998

and 1999 and has not experienced

any pallid-associated disease

problems.  The M ontana Fish

Health Committee decided these

fish would be acceptable for

release in the lower Yellowstone

and Missouri Rivers this year.  As

a result, 200 juvenile pallids raised

in 1998, and 480 from  1999, were

released at two sites in the

Yellowstone River (Sidney and

Fairview areas) and two sites in the

Missouri River (Culbertson and

Wolf Point areas) during October. 

All were PIT tagged and weighed

and measured at the hatchery so

movem ents and g rowth

information will be available in the

future.

Young-of-the-year (Y-O-Y)

shovelnose sturgeon we re again

captured during August by bottom

trawling in the lower Missouri

River (below Highway 58 Bridge,

ND).  A  total of 14 4 Y-O -Y
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sturgeon were captured and FED-

Ex’d live to the University of

California, Davis, for iridovirus

testing experimentation.  A similar

effort last year failed to detect any

evidence of an iridovirus. In

addition , 86 wild ju venile

shovelnose sturgeon were

captured in the lower Yellowstone

River during August and tissue

samples extracted from fins and a

barbel for viral testing at the

Bozeman Fish Tech Center. 

Finding e vidence  of this virus in

the wild would show it to be

endemic and alleviate some of the

concer n relative to  its presenc e in

hatchery conditions.  It would also

help to accelerate the recovery

efforts of pallid sturgeon in

Mon tana water s, particular ly in

Recovery Priority Area 1.  Other

species of interest captured by

trawling included 997 channel

catfish, 44 sturgeon chub, 63

sicklefin chub, 23 stonecat, 20

freshwater drum, and lesser

numbe rs of carp , smallmo uth

buffalo, longnose dace, flathead

chub, sauger, fathead minnow,

goldeye, and sauger/walleye.

Trawling was done in the Intake

area of the Yellowstone River

during July to help Fish and

Wildlife Service personnel collect

sturgeon ch ub for tran splanting in

the Little Missouri River recovery

effort.  A total of 516 sturgeon

chub, as well as 430 stonecat, 102

longnose dace, and lesser numbers

of flathead chub, sicklefin chub,

burbot, carp, sauger, blue sucker,

channel catfish, plains/silvery

minnow, and shovelnose sturgeon

were captured.

Nine sites of the Missouri River

below Fort Peck D am were

monitored during June and July by

netting, trawling, seining, larval

fish sampling, hoop netting, and

electrofishing.  The purpose of the

monitoring is to collect and

establish baseline information

relative to fish populations, water

temperatures, and physical habitat

of the river.  This infor mation w ill

be used  to evalua te the pos sible

benefits to fish populations,

particularly pallid sturgeon, by

increased flows and water

tempera tures assoc iated with

releasing reservoir water via the

Fort Peck spillway.  There has been

no documented evidence of

successful spawning or recruitment

of pallid sturgeon in Montana

waters for a t least the pa st decad e. 

Releases from the spillway will be

an attempt to somewhat mimic the

natural hydrograph of the river

during the spring prior to the

construc tion of Fo rt Peck D am. 

Even if pallid sturgeon do not

respond to the increased flows and

warmer water temperatures by

migrating upriver and spawning,

other native fishes such as sauger,

shovelnose sturgeon, paddlefish,

goldeye, freshwater drum, sturgeon

chub, sicklefin chub, flathead chub,

and othe rs should  definitely

benefit.  A “m ini-release”  is

schedule d for 20 01, prim arily to

check the physical integrity of the

spillway, with a sustained release

scheduled for late May and June

2002 .  The p resent low  reservoir

level may negate or delay spillway

discharges, particularly during

2001.  A high mountain snowpack

and above average winter/spring

moisture is needed to recharge the

reservoir in order for spillway

releases to occur.

James L iebelt

Mon tana Fish, W ildlife and Parks,

Fort Peck, MT 59223

406-526-3471

2mfwpfp@nemontel.net

Shovelnose Sturgeon in the
Lower Missouri and

Middle Mississippi Rivers

(Excerpted from: Grady, J., J.

Milligan, C. Gemming, D. Herzog,

G. Mestl, L. Miller,  and B.

Sheehan. in prep.  Pallid and

shovelnose sturgeons in the Lower

Missouri and Middle Mississippi

Rivers.  Final Report Prepared for

MIC RA.)

Recent concerns about sturgeon

caviar harvest have led to an

examina tion of long -term trend s in

shovelnose sturgeon numbers.

Excessive exploitation of

shovelnose sturgeon may be

evident in reduced numbers of

large reproductive fish.  Although

large historic datasets for

shovelnose sturgeon are not

available for statistical testing,

average length of shovelnose

sturgeon can be compared over

time.  Evermann (1902) reported

females in Ohio River commercial

harvest av eraged  645 m m and 1 .5

kg, while males averaged 551 mm

and 0.9  kg. Barn ickol and  Starrett

(1951) collected shovelnose

sturgeon in the Mississippi River

that averag ed 589 -mm in leng th

and 0.6 -kg in weigh t. 

The minimum reproductive size

for female s and ma les appe ar to

vary by study location.  In the

Missouri River in South Dakota,

the minimum sizes were 48 cm for

females and 44 cm for males.  In

the Lower Missouri, Carlson and

Pfleiger (1981) found minimum

sizes of 51 and 45 cm,

respectiv ely.  In the Upper

Mississippi River, the smallest

sexually mature females were 60-

64 cm, while males were 47-56 cm

(Monson and Greenback 1947,

Helms 1974).
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Carlson and Pfleiger (1981)

reported average lengths, percent

of catch over 50 cm and percent of

catch over 60 cm for shovelnose

sturgeon collected in the Lower

Missouri and Middle Mississippi

River from 1978-197 9.  These

values were compared with recent

statistics.  With the exception of

the St. Louis site, values for mean

lengths,  percent over 50 cm

(minimum male reproductive

size), and  percent over 60 cm

(minimum female reproductive

size) increased for shovelnose

sturgeon in most locations in the

Lower M issouri and  Midd le

Mississippi Rivers. The largest

increase in mean size was found

near B rownsville , Nebra ska. 

While Carlson and Pflieger (1981)

found shovelnose sturgeon

increased in size as moving

downstream in the Missouri River,

this trend no longer appears

evident. 

Work currently being completed

on Ohio River shovelnose

sturgeon indicates a significant

decline in shovelnose sturgeon

lengths between 1999 and 2000,

and has raised concerns about

shovelnose sturgeon exploitation

rates (Chad Stinson, FWS, pe rs.

comm.).  Shovelnose sturgeon

lengths were compared at

Hermann, Missouri, between

March 1999 and March 2000.  No

significant dif ferences were found

in length distributions or relative

weights be tween the tw o samp le

years.

In summary, over-exploitation of

shovelnose sturgeon stocks does

not seem  to be a p roblem  yet in

the Lowe r Misso uri and M iddle

Mississippi Rivers.  However,

sturgeon populations are sensitive

to fishing mortality and the 2000

Russian sturgeon harvest was 60

percent lower than in 1999

(Boreman 1997, The Russian

Environmental Digest 2000).

Sturgeon populations in the

Missouri and Mississippi Rivers

should continue to be monitored

for poten tial overha rvest.

Joanne Grady, USFW S, Colum bia

Fishery Resources Office,

Columbia, Missouri

573/876-1911x101,

joanne_grady@fws.gov

Pallid Sturgeon in the
Lower Missouri and

Middle Mississippi Rivers

Columbia Fishery Resources Office

(CFRO), FWS, is coordinating

report preparation for the MICRA

pallid sturgeon project.  The

cooperative project covered

sections of 1,000 river miles in the

Lower M issouri and  Midd le

Mississippi Rivers, and included

sampling efforts by the Nebraska

Game & Parks Commission, Iowa

Department of Natural Resource s,

CFRO , Souther n Illinois

Univers ity, and Missouri

Depa rtment of C onserva tion’s

Long Term Resource Monitoring

Program station.  Field sampling

began in November 1997 and was

comp leted in Ap ril 2000 .  In total,

5,400 fish of 39 species were

collected in 1,033 nets and lines.

The report is scheduled for

completion by the end of the

calendar year.

Four p resumed  wild origin p allid

sturgeon and two recaptured

hatchery pallid sturgeon were

collected in the Lower Missouri

River by CFRO staff.  Seven

hatchery origin pallid sturgeon

were co llected by M DC-LTRM

staff (see Peterson 1999).  The

ratio of wild pallid sturgeon to a ll

river sturgeon collected dropped

from 1 in 3 96 (0.2  percent)

collected by Carlson et al. (1985)

to 1 in 724 (0.14 percent).  All but

one of the pallid sturgeon were

collected in deep holes associated

with wing dikes.  The remaining

pallid was collected in a side

channel b order h abitat.

Six pallid-shovelnose sturgeon

hybrids were collected in the

Middle Mississippi River, while 14

were collected in the Lower

Missouri River.  The rate of

hybridiza tion increa sed from  1 in

361 (0.3 percent) river sturgeons

in the late 19 70s to 1  in 133 (0 .8

percent) in the 1990s (Carlson et

al. 1985).

The shovelnose sturgeon da ta

(2,861  fish) were als o exam ined to

determine if the long-feared

increases in exploitation caused by

the decline of Russian sturgeon

stocks was impacting the

shovelnose population.  There was

no apparent decline in mean

shovelnose lengths, percent of fish

greater tha n 50 cm  (minimum  male

reproductive size) or percent of

fish greater than 60 cm (minimum

female rep roductiv e size) from  late

1970s values (Carlson et al. 1981).

In addition, the average length of

shovelnose sturgeon co llected in

the Middle Mississippi River was

the exact same number reported by

Barnickol and Starrett in 1951.

Joanne Grady, USFW S, Colum bia

Fishery Resources Office,

Columbia, Missouri

573/876-1911x101,

joanne_grady@fws.gov

Nebraska FWS Pallid
Sturgeon Activities

Much of the activity involving

pallid sturgeon issues in the Grand

Island Ecological Services office

has revo lved aro und the P latte
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River C ooper ative Agre ement. 

Pallid sturgeon utilize the lower

Platte River, and as such, is one of

four target species to be addressed

under the agreement.  Due to the

need for more time to develop a

viable program and provide the

necessary program details for

analysis under the Endangered

Species Act, the term of the

Cooperative Agreement is being

extended.  While the details of the

extension are still being worked

out, the individual parties to the

agreement have settled on another

2 years as the working figure.  The

intent of the effort is to develop a

program that can serve as a

reasonable and prudent alternative

for a num ber of de pletion p rojects

that have been developed over the

years throughout the North Platte,

South P latte, and P latte draina ges. 

These specific projects have been

found to jeopardize the continued

existence of the whooping crane,

interior least tern, piping plover

and pallid sturgeon.  The program

will provide specific land and

water benefits to endangered

species in the central Platte, and

test the assum ption that it is

possible to improve habitat for the

pallid sturgeon in the  lower P latte

River by managing flows in the

central Platte River.  In addition,

the program will provide a

monitoring and research

component that should provide

substantial information on the use

of the Pla tte River b y pallid

sturgeon.

A workshop was held on

September 26 and 27th to develop

species recovery goals for the

Platte River for those four target

species.  The effort involved

species experts from Federal and

State agencies, as well as the

academ ic comm unity and p rivate

sector.  The pallid sturgeon

workshop participants determined

that at this point in time,

measurable goals cannot be defined

for pallid r ecover y in the Platte . 

The group outlined the research

questions that first must be

answered in order to define such

goals in the future.  They then

develo ped a re comm endation  to

“preserve, or restore where

appro priate, the h ydro-geo morph ic

processes and functions that are

responsible for creating or

maintaining the physical habitat

template characteristic of the lower

Platte River:  a dynamic, sandy,

shallow, free-flowing, braided

river.”

Funding was provided to E d Peters

at the University of Nebraska –

Lincoln to monitor river

tempera ture, turbid ity, and total

suspend ed solids  in the lower  Platte

River and some of its larger

tributaries beginning this year. 

This should begin to answer some

of the que stions abo ut water qu ality

in the lower Platte River, which can

hopefully dovetail into his ongoing

pallid sturgeon studies.

Steve Lydick, USFWS, Grand

Island Ecological Services, Grand

Island, NE 68801

(308) 382-6468

Steven_Lydick@fws.gov

Evaluation of the Pallid
Sturgeon Release in

Missouri River Upriver of
Fort Peck Reservoir,

Montana

A total of  758 hatchery-reared

yearling (HRJ) pallid sturgeon

(1997 year class) were released

into the Upper Missouri River, at 3

locations,  during the summer 

1998.  The avera ge weight of these

yearling fish w ere 0.17  lbs. and a ll

were PI T-tagge d.  No o ther pallid

releases ha ve subse quently

occurred because of the concern

about the Missouri River Sturgeon

Iridoviru s, discove red in the p allid

sturgeon ha tcheries sinc e 1999 .  

There fore, only this  initial pallid

sturgeon release has been

evaluated over the past 3 years.

Attempts were made to capture the

HRJ pallid sturgeon dr ifting small

mesh gill ne ts and using  a benthic

trawl.  A total of three HRJ pallids

were rec aptured  during 1 998, all

using the trawl.  Their average

sizes were 11.5 inches (10.4-13.2)

and 0.1 8 lbs. (0.1 2-0.27 ).   Two of

these were recaptured in the

nearby site where they were

released , while the third  pallid

moved 135 miles downriver.  All

three pallids were captured in the

lower reach of the study area.

A total of th ree HR J pallid

sturgeon were recaptured during

1999; all in the lower reach of the

study area . One wa s capture d with

the trawl and two while drifting

gill and tram mel nets.  T heir

average sizes were 15.3 inches

(13.3-17.8) and 0.42 lbs. (0.26-

0.68).  Only one of the pallids was

recaptured near its release site; the

other two both moved about 65

miles downriver since the 1 year

they were at large.  

A total of five HRJ pallid sturgeon

were recaptured during 2000; three

pallids were captured in the lower

reach of the study area, while the

remaining two were captured in the

upper reach of the 168-mile study

area, all while drifting trammel

nets.  They have now been at large

in the wild fo r over 2 y ears.  Th eir

average sizes were 18.2 inches

(16.3-20.4) and 0.70 lbs. (0.46-

1.02).  Four of the five pallids

were che cked for  tags and o nly

three pallids were detected with a

PIT tag.  Of  these 3 fish, 2 moved
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downriver about 140 miles.  The

third pallid moved upriver 41

miles.  It is still too e arly to state

with any certainty about how

successful th e pallid re lease was in

the Upper Missouri River. 

However, there are a few items

that are worth noting.  The pallids

are growing at a rate of  3.4 inches

per year a fter 2 years in  the wild.  

The recaptured fish originated

mostly from the upriver release

sites (Lom a and Ju dith Land ing). 

Six of the nine pallids with known

release site locations (as

determined from detected PIT tag

readings) were from the upper and

mid-relea se sites.   

It an attempt to capture and

preserve a portion of the Upper

Missouri River pallid sturgeon

gene pool, a pilot effort was

initiated to test the feasibility of

collecting s perm fro m wild m ale

pallids in this area and ship the

fresh milt to Garrison Dam

National Fish Hatchery (GDNFH)

for use in their pallid sturgeon

propagation program.  River flow

conditions during June 2000, were

exceptionally low and allowed for

effective sampling for mature

adult pallid s.  A total of  11

individual adult pallids were

netted, 6 o f which pro duced  milt

samples.  These samples were sent

to GD NFH , which too k 2 days to

arrive at GDNFH from MT.  Four

of the six sp erm sam ples arrive d in

good s hape an d contain ed viable

sperm, that was subsequently used

in the 2000 propagation program.

These results were promising and

I plan to continue with collecting

sperm samples when conditions

allow.  Future Upper M issouri

River pallid sturgeon sperm

samples will also be

cryopreserved.

Bill Gar dner; M T Fish, W ildlife

and Parks, Lewistown, MT 59457  

406-538-4658 x 225

fwplew@tein.net

Bighorn River Shovelnose
Sturgeon Restoration

Shovelnose sturgeon were

reintroduced into the Bighorn River

in Wyoming during 1998.  Th ese

were fish produced from

Yellowstone River broodstock and

reared a t Gavins P oint NF H. 

Iridovirus concerns have prevented

any further stockings, however,

recaptures are being observed.  The

stocked fish appear to have

phenomenal growth (up to 27"

length) in the 3 years and are

distributing widely throughout the

upper Bighorn River

Tom Annear

WY  Game  and Fish D epartme nt,

Cheyenne WY 82006

307-777-4559

TANNEA@ state.wy.us

Gavins Point National Fish
Hatchery Activities

1.  The pallid sturgeon series,

sampled for thyroxine (imprinting)

analysis,  were shipped to Dr. Allan

Scholz, Eastern Washington

Univers ity, Cheney, WA.  The

tissue from these fish was analyzed

for thyroxin e conce ntrations to

determine whe ther they display a

tendency for imprinting or

returning to their natal areas when

they spaw n. 

2.  We were informed by Dr. Ron

Hedrick, University of California,

Davis, CA, that the paddlefish

advanced fry, that we ship ped to

his laboratory, were no t able to

contract the disease caused by the

iridovirus.  The decision was made

to continu e with stock ing of 

paddlefish into the Missouri River

(specifica lly, Lake Francis Case).

3.  On September 14, 1999, a total

of 15, 1999-year-class fingerling

pallid sturgeon were shipped to the

Bozeman Fish Health Center, MT,

for iridov irus testing/scr eening. 

The results came back negative.

4.  Dr. Bruce Barton, Department

of Biology, Univers ity of South

Dako ta, Vermillion, SD,

forwarded a copy of our mo st

recent publication entitled

“Juvenile Pallid (Scaph irhynchus

albus) and Hybrid Pallid X

Shovelnose Sturgeon (S.

Platorynchus) Sturgeon E xhibit

Low P hysiologic al Respo nses to

Acute Handling and

Confinement,” which was also

presented at the Aquaculture

Canada Conference ‘99  in British

Columbia.  This project was a

cooperative effort/venture 

between  the Unive rsity of South

Dakota and the Gavins Point NFH,

Yankton, SD.  This paper was

published in the Journal of Comp.

Bioch em. Phys iol. 

5.  On October 12, 1999, a total of

400 fingerling, young-of-the-year

pallid sturgeon were shipped to Dr.

Ron Hedrick, University of

California , Davis, C A, for him  to

do research to learn more about the

identificatio n, suscep tibility, and

transmissio n of iridov irus within

this group of fish.

6.  Sixty live pallid sturgeon from

the 1999 year-class were shipped

to the Bozeman Fish Health Center

to be insp ected for  iridovirus. 

None was detected.

7.  Blood was drawn from 10

shovelnose sturgeon, and these

samples were shipped (10/15/99)
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(along with the carcasses of the 10

dead fish from which the blood

was drawn) to Dr. Ron Hedrick,

University of California, Davis,

CA.  He wanted the blood and

carcasses in an effort to determine

whether the disease (iridovirus)

can be detected again, even though

the fish were asymptomatic after

having the disease.

8.  On March 7, 2000, the

Boze man FH C samp led 84 p allid

sturgeon juveniles to determine

whether they might possibly have

the iridovirus.  Nothing was found.

9.  The hatchery crew PIT-tagged

all 125 of the 1997 year-class

pallid sturgeon that will be used

for future broodstock at our

hatchery (4/20/00).  These fish

were derived from five male-

female crosses, resulting in these

five family gro ups (25  fish/family

group).

10.  A total of 397 pallid sturgeon

juveniles (1997 year-class) were

PIT-tagged and Dangler-tagged

(5/31/0 0).  A tota l of 50 pa llid

sturgeon juveniles from the 1997

year-class were sonic-tagged by

surgical implantation within the

abdom en of eac h fish (6/1/0 0). 

Six pallid sturgeon adults were,

also, sonic-tagged on 6/1/00.

11.  The entire hatchery staff

participated in the stocking of the

endangered pallid sturgeon in the

Missouri River near Verdel, N E. 

A total of 397 pallids from the

1997  year-class w eighing 58 2.8

lbs. (18.0 " long).  S ix pallid

sturgeon ad ults weighing  248.6

lbs. were stocked in areas from

Verdel, NE, to Springfield, SD.

12.  A total of 36 pallid sturgeon

juveniles (1999 year-class)

weighing 5 .26 lbs. we re shippe d to

Jan Hoover, Waterways

Experiment Station (COE ),

Vicksburg, MS, for stamina tunnel

research (endurance testing).

13.  Twenty-two sonic-tagged

pallid sturgeon juveniles (1997

year-class) weighing 44.4 lbs. were

stocked in the Missouri River near

Verdel, NE.

14.  Th e 1998  year-class p allid

sturgeon were PIT- and  Dangler-

tagged prior to them being stocked

in the Missouri River near Verdel,

NE.

15.  We receive d a cop y of Justin

Sipiorski’s Masters Thesis entitled

“Neurotransmitter Activity in the

Fore- an d Hind -brain of the  Pallid

Sturgeon (Scaph irhynchus albus)

Followin g Acute a nd Chro nic

Stress”.  This thesis project was

completed as a coope rative venture

between the Department of

Biology, Univers ity of South

Dako ta, and the G avins Po int NFH . 

We encou raged J ustin to do  this

project, provided him with the

surplus pallid sturgeon, and

allowed him to use our tanks and

facilities for conducting the

experiments within the Endangered

Species Building.

16.  On September 14, 2000, the

Gavins Point NFH received an

Import Permit from the Montana

Fish, Wildlife, and P arks.  Th is

permit au thorizes o ur hatche ry to

import u p to 70 0 live pallid

sturgeon juveniles into the State of

Montana for stocking purposes

below Fort Peck Reservoir in the

Missouri and in the lower

Yellowstone Rivers.  No fish may

be stocked above Fort Peck Dam at

this time.

17.  Three adult pallid sturgeon

were released (9/20/00) into the

Missouri River at the Verdel, NE,

boat ram p.  Two of thes e adults

were imp lanted with  sonic tags to

monitor their movements after

release.  All three of the fish were

previou sly PIT-ta gged.  Total

weight of these fish was 121.8 lbs.

18.  On e hundre d juvenile  pallid

sturgeon from the 1998 year-class

were released (9/20/00) into the

Missouri River at the Verdel, NE,

boat ramp.  Each of these fish had

been P IT- and  Dangle r-tagged. 

Total weigh t of these fish w as 83.8

lbs.   

19.  Fifty pallid sturgeon from the

1998 year-class were PIT-tagged

for identification as future captive

broodstock at the hatchery.

20.  Herb Bollig attended a

meeting (9/26-28/00) near Grand

Island, NE, en titled “Workshop  to

Develop Species R ecovery

Objectives for Four Target Species

in the Central Platte River

(Who oping C ranes, Le ast Tern,

Piping Plover, and Pa llid

Sturgeon).”

21.  On September 28-29, 2000,

680 juvenile pallid sturgeon from

the 1998 and 1999 year-classes

were PIT-tagged prior to them

being stocked during mid-October,

2000 , below F ort Pec k Reserv oir

in the Missouri River and lower

Yellowstone River.  Scheduled

stocking dates will be October 11-

12 and  17-18 . 

Herb Bollig,USFWS, Gavins Point

NFH , Yankton, SD  57078-6364

(605) 665-3352

Herb_Bollig@fws.gov

Montana Fish, Wildlife      
and Parks, Miles City 

Attempts were made this past year

to capture shovelnose sturgeon to

continue  the virus stud ies. 
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Objectives were to spawn

shovelnose sturgeon in o rder to

document the presence of the

recently found iridovirus in the

wild populations of sturgeon.  The

first occurrence of the virus was

originally found in shovelnose

sturgeon that originated from the

Yellowston e River in M ontana. 

Unfortu nately, all 27 fish captured

from the Powder River, a tributary

of the Yellowstone and suspected

spawning habitat for the

shovelnose sturgeon, we re female. 

Due to the early spring arrival and

time restraints, further efforts were

not attempted.

Brad S chmitz, M T Fish, W ildlife

and Parks, Miles City MT 59301

406-232-0914

Brschmitz@state.mt.us

Comparison of Fish
Habitat Availability in the

Yellowstone and Upper
Missouri Rivers

The p urpose  of our pr oject is to

compare the fish habitat

characteristics for sites in the

lowerYellowstone River and the

Missouri River above and below

Fort Pe ck Rese rvoir.  To

accomplish this purpose, we are

using two-dimensional

hydrod ynamic sim ulation mo dels

in concert with Arc/Info GIS

technolo gy to prep are spatia lly

explicit models of habitat

distributions in all three segments,

for a range of flows from low base

flow (about 1,000 cfs) to high

flood flow s.  We have completed

the hydraulic simulation phase for

the following sites on the

Yellowstone and upper M issouri

Rivers:

Intake (Yellowstone)

Elk Island (Yellowstone)

Fairview (Yellowstone)

Starve Out Flat (Missouri above

Judith River confluence)

Culbertson (Missouri below Fort

Peck)

Habitat map analysis has been

completed for the Intake site, for

discharges rangin g from 1 ,000 cfs

to 100,000 cfs.  Habitat classes

were defined by combinations of

depths and velocities.

We used the FRAGSTATS spatial

analysis program to generate 40

class-level and 46 landscape-level

habitat metrics.  Many of these

measures contained redundant

information, however, so we have

reported only eight class statistics

and six landscape statistics in our

summary.  These s tatistics and th eir

definitions are as follow:

Class Statistics

Class Area – the sum of the areas

of all patches of each class type,

reported in hectares.

Percent Area – total class area

divided by total landscape area

(sum of all patches) expressed as

percentage.

Patch Density – the average

number of patches of each class

type, per hectare of landscape area.

Mean Patch Size – the average area

of patches in each class type,

expressed in hectares.

Edge Density – the average

perimeter of patches in each class

type, per hectare of landscape area.

Mean Shape Index – the average

ratio of patch perimeter to the

square root of  patch area.  The

larger the ratio, the more irregular

the patch. This can be an important

metric for edge-loving species.

Core A rea – the s um of are as of all

patches greater than 2.0 m diameter

of each c lass type, in he ctares. T his

metric is similar to class area, but

does not count small patches in the

sum.

Patch Interspersion Index – a

measure of the degree of

fragmentation of patches in each

class type. Larger values indicate a

higher de gree of d ispersion  of a

class type among other classes,

i.e., higher fragmentation of the

landscape.

Landscape Statistics

Shannon diversity – a measure of

landscape composition,

approximating the probability that

two patches selected at random

will be dif ferent types.  A high

value for S hannon  diversity wo uld

represent a landscape containing

all potential patch types, all of

which are about the same size.

Diversity indexes do not account

for interspersion or other measures

of landscape configuration.

Patch richness – the total number

of class types represented in the

landscape at a particular discharge.

Richness is not affected by the

relative abundance of patch types

in the landscape.

Richness density – standardizes

richness to a per area (of

landscape) basis that facilitates

comparison among landscapes of

different size.

Shannon evenness – a measure of

habitat div ersity com pared to

maximu m possib le diversity.

Evenne ss equals z ero whe n there is

only one patch type, and 1 when

the distribution of area among

patch types is perfectly even

(proportional abundances are the

same).

Contag ion – me asures the e xtent to

which patch types are aggregated

or clumped.  Higher values may

indicate landscapes with larger,

contiguous patches, whereas low

values generally characterize

landscapes with smaller, more

highly dispersed patches.

Interspersion/juxtaposition – an

index of patch adjacency
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throughout the landscape.  The

interspersion index measures the

extent to which patch types are

interspers ed, but no t necessarily

disperse d.  Highe r values res ult in

landscapes where patch types are

equally adjacent to each other,

whereas low values indicate a

disproportionate distribution of

patch adjacencies.  In other words,

the higher the score, the more

random the adjacency of one patch

type among all other patch types.

This may be a measure of

heterosc adasticity, the tenden cy to

patch type s to align lon gitudinally

and grade consistently into other

patch types (a natural

characteristic of river habitats).

Over the next few months, our

first priority will b e to com plete

the map analysis for the remainder

of the Yellowston e sites.  We will

then com plete hydr aulic

simulations and maps for the

Misso uri River site s.  We expect

to write a d raft journa l article

comparing the seasonal

availability o f class types in b oth

rivers sometime this winter.

Ken Bovee , Zack Bowen or Terry

Waddle, U.S. Geological Survey

Fort Collins, Colorado 80525

970-226-9100

ken_bovee@usgs.gov,

zack_bowen@usgs.gov

terry_waddle@usgs.gov

Summary of Pallid
Sturgeon Work—Southern

Illinois University

During November 1995 through

the fall of 1999, we implanted 26

pallid sturgeon with  sonic

transmitters, r eturned th em to their

capture p oints in the m iddle

Mississippi River, and monitored

their mov ements an d locatio ns. 

Study fish were located

appro ximately 2 00 times .  Pallid

sturgeon were most often in the

main cha nnel (M CL) (43  percent)

and main channel border (MCB)

(33 percent).  They were also

frequently (15 percent) between

wing dams (WDB).  This habitat

use pattern was consistent through

much of the year, with the

exceptio n of spring .  Pallid

sturgeon appeared to seek lower

velocity areas during spring

flooding.  They showed positive

selection (Strauss’s Linear

Selectivity In dex; L i) for the MCB,

downstream of island tips (ITD),

the W DB, a nd wing-d am tip

habitats.  They showed negative

selection for MCL, downstream of

wing dams, and upstream of wing

dams ha bitats.  Com parison o f Li

values for 4 temperature ranges and

3 daily mean discharge ranges

revealed little change in habitat

selection.  Observed home ranges

were 1.0 km (0.6 mi) to 97.0 km

(60.3 m i), with an ave rage of 3 4.1

km (21.2 mi).  Pallid sturgeon

tended to move upstream during

the months of July through

October, slowly downstream during

the months of December through

Marc h, and ha d variab le

movements from March through

July.  Pallid sturgeon were active

day and night, although movement

was greater during the day than at

night at 11-12o C (GLM, F =

14.298, P < 0 .0001, df = 44).

We constructed two indices for

identifying pallid sturgeon by

applying multiple regression

analysis to morphometric and

meristic data from Carlson and

Pflieger (1981).  Consistency of

identifications made by the two

indices was examined using

Discrim inate Func tions Ana lysis

(DFA) on 257 Scaph irhynchus

from throughout the pallid sturgeon

range.  Specimens identified as

pallid sturgeon gro uped d istinctly

from shovelnose sturgeon, and

hybrids were intermediate.  The

majority (89.7 percent to 90

percent) of specimens identified as

pallid sturgeon by the indices were

classified as such by DFA.  This

morph ological e vidence  suppo rts

the status quo of pallid sturgeon

and shovelnose sturgeon as distinct

species with some hybridization

(Wills et al. in press; American

Fisheries Society Special

Publication).  Our concurrent

development of genetic methods

that discriminate among

Scaph irhynchus indicate these

indices work well.  A guide for use

and interp retation o f the indices  is

now ava ilable (Sh eehan et a l.

1999) from the Fisheries and

Illinois Aquaculture Center, SIUC.

Low levels of genetic variation at

traditional molecular markers have

hampe red gene tic researc h within

the family Acipenseridae.  In an

effort to develop a large set of

polymo rphic gen etic marke rs, a

total of 172 clones were sequenced

from three shovelnose sturgeon

(Scaph irhynchus platorynchus)

sub-genomic libraries enriched for

two di- and one tetranucleotide

microsatellite motifs (CA, GA, and

TAGA) by researchers at SIUC

and the University of Califorinia-

Davis.  Primers were designed for

113 of the sequences and tested

against shovelnose sturgeon, pa llid

sturgeon (S. albus), white sturgeon

(Acipenser transmontanus), lake

sturgeon (A. fulvescens), and green

sturgeon (A. med irostris).  Of the

113 primer sets tested, 96 percent

amplified in one or more species

(58 dimeric and 50 tetrameric).  In

Scaph irhynchus, 93 per cent of all

loci amplified and 76 percent were

polymo rphic.  W ithin the

individua l Acipense r species, 65-

80 per cent of loc i amplified  with

42-58  percent b eing polym orphic. 

Polymorphic systems for

Scaph irhynchus predo minately
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displayed simple, disomic banding

patterns, while those for Acipenser

typically displayed banding

patterns c haracteris tic of tetraplo id

or higher polyploid levels.  These

new microsatellite loci provide a

group of genetic markers that are

detectable with non-invasive

sampling and should prove useful

in the preservation of threatened

and endangered sturgeon species

worldw ide (M cQuo wn et al. in

press; Transactions of the

Americ an Fisherie s Society). 

Initial investigations using some

(20 pe rcent) of the se newly

developed genetic markers suggest

the followin g: 1) the pa llid

sturgeon is a good species; 2)

popula tion structur e is appa rent in

both the pallid sturgeon and

shovelnose sturgeon, based on

specimens collected throughout

the pallid sturgeon range; and, 3)

interspecific Scaph irhynchus

hybridization appears to be

occurrin g. 

R.J. Sheehan, R.C. Heidinger,

P.W. Wills, B.L. Sloss, K.L.

Hurley, Cooperative Fisheries

Research Laboratory

Souther n Illinois U niversity

Carbondale IL 62901-6511

618-536-7761, bsheehan@siu.edu

Scaphirhynchus Update

Since January 20, 2000, the

USFWS  Forensic Laboratory has

been working on developing new

diagnostic markers to distinguish

between shovelnose, pallid, and

Alabama sturgeon.  W ith this

purpose, four mitochondrial

markers , eleven m icrosatellite

markers, and eight nuclear

markers were initially identified

for examination.  All 23 markers

have been subjected to the

majority of the methods described

below, although w ork is still

ongoing.

Methods

For the majority of the markers,

PCR primers were designed based

upon literature research.  Because

almost all of these primers were not

originally designed for use on

sturgeon, the initial step for each

primer set was to alter PCR

conditions to achieve optimal

amplification.  In many cases,

primers p roduce d multiple  produ cts

of different sizes.  In cases where

manipu lating PC R cond itions could

not diminish spurious bands, PCR

products where separated by gel

electrophoresis and physically cut

out of the gel.  The PCR product

was then liga ted into a p lasmid

vector and cloned using Invitrogen

Original TA Clon ing Kits. 

Multiple clones from each ligation

were sequenced and verified by

multi-spec ies alignme nt. 

Markers

Mitochondrial M arkers

Primer sequences for three NADH

dehydrogenase genes were

designed by Cronin et al. (1993)

for use on Chinook and Chum

salmon.  For ND-1 and ND-3/4, the

cloned sequence could not be

verified as ND-1 and no further

work wa s done o n these ma rkers. 

ND-5/6 clones were verified and

three new PCR primer sets were

designed with M-13 sequencing

tails for direc t sequenc ing.  Two of

the three primer sets produced

sequenc es without d ifficulty, the

third is in nee d of prim er redesig n. 

So far, 10 pallid sturgeon and 50

shovelnose sturgeon have been

sequenced using the first  two ND-

5/6 primer pairs, however the

sequences d o not identify any 

unique substitutions for pallid,

shovelnose or Alabama sturgeon.

The fo urth mitoc hondria l marker is

a 496 b ase pair re gion of a h ighly

variable region of the

mitochondrial control region using

primers designed by Campton et

al. in 2000 for use on the

Scaph irhynchus species.  Five

pallid, 73 shovelnose, and 3

Alabama sturgeon have been

sequenced so far; the remaining 30

pallid and 64 shovelnose are

currently b eing sequ enced.  

Microsatellite Markers

All eleven of these primer pairs

were de signed b y May e t al. in

1996.  Conditions described by

May et al. are designed to be

analyzed using agarose gel

electrophoresis.  For our purposes,

the conditions for some of these

loci must be altered and/or primers

redesigned to optimize conditions

for use in the ABI 377 sequencer. 

Three  of the eleve n micros atellite

markers have been cloned and

sequenced, while the others are

still in progress.  New primers

have been designed for these three

loci, and sequencing of the

databa se referen ce samp les is in

progre ss. 

Nuclear Markers

One o f the eight nuc lear mark ers is

known a s ITS-1 .  This ma rker is

the first internal transcribed spacer

region of the ribosomal RNA gene

cluster and was amplified using

primers d esigned b y Boo ton et al.

(1999 ) for use o n Cichlid fish es in

Lake Victoria.  The expected size

range was 550 base pairs (bp),

while observed PCR product size

ranges we re betwe en 200 -600 b p. 

These products were cloned, and

the resulting sequences were

positively identified as 18s rDNA
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sequence.  Further primer design

is in the works for large-scale

databa nk seque ncing in

Scaph irhynchus.

C-mos is another nuclear marker

that we have been working on.  C-

mos is a proto-oncogene that

encodes a serine/threonine kinase

expresse d in germ  cells. 

Amplifica tion was ju st recently

optimized using primers described

by Saint et al. in 1998, and cloning

and sub sequenc e sequen cing is in

progress.

The Von Willebrand Factor gene

codes fo r a plasm a glycop rotein

that plays two  major ro les in

haemo stasis.  We used primers

describ ed in Hu chon et a l. in

1999.  The expected size is 1300

bp and the resulting amplification

from sho velnose a nd pallid

sturgeon pr oduce d multiple

products ranging in size from 250

bp to 100 bp .  Products were

cloned into plasmid vectors;

however, the resulting sequences

failed to be positively identified as

vWF. 

A very promising gene is the

Majo r Histoco mpatibility

Comp lex E²2 g ene, class II . 

Primers  were de signed b y S. Fain

based upon bovine, mouse and

human sequences.  The expected

size is approximately 1,000 bp,

and resulting amplification from

pallid and shovelnose sturgeon

was approximately 700 bp.  The

sequences from these clones are

currently b eing analyz ed.  

P53 primers designed by Park et

al. in 199 6 amp lified prod ucts in

the size ran ge betwe en 75 b p to

350 b p, while ex pected  length is

1082 bp.  Although clone s of these

products could not be varied as

P53 produc ts, primers were

designed for two clones that

produced fragments of 170 bp and

280 bp that appeared to be

promisin g marke rs.  Ten pallid and

40 shovelnose individuals were

sequenced, however these markers

failed to provide variants.

Primers described by Oakely and

Phillips in 1 999 fo r Grow th

Horm one 1-In tron C ar e currently

in the process of being optimized,

while primers described by Colgan

in 1999  for Pho sphoglyc erate

Kinase (PGK) have given poor and

inconsistent amplification products.

The eig hth nuclea r marker  is

Calmo dulin gene  (CaM -1) intron 3 . 

Primers described by Côrte-Real et

al. in 199 4 have a n expec ted length

of 500 bp in Mus m usulus. 

Amplification resulted in a

fragment of approximately 120 bp

in Scaph irhynchus and was verified

as calmodulin genes, the intron of

which is on ly 75 bp  in length. 

Sequence primers have been

designed for Scaph irhynchus,

although there appears to be an

extremely rich GC region in the

intron that seems to be interfering

with direct sequencing.  Solutions

to this prob lem are c urrently in

progre ss.  

Dr. Steve Fa in

Steve_Fain@fws.gov

Dyan Straughan

Dyan_Straughan@fws.gov

USFWS , National Fish and

Wildlife Forensics Laboratory

1490 East Main Street, Ashland,

OR 97520.

Tel: (541) 482-4191

Fax: (541) 482-4989

Evaluation of Thyroxine
Content in Egg and Larval
Pallid Sturgeon
(Scaphirhynchus albus) as a

Potential Indicator of
Imprint Timing.  (Draft
abstract)

Thyroid hormone p eaks are

indicators of critical periods for

metamorphosis and imprinting in a

variety of ve rtebrates.  W hole

body thyroxine [T 4] concentrations

were measured in pallid sturgeon,

Scaph irhynchus albus (Forbes and

Richard son 19 05), to ind icate

potential p eriods fo r imprinting .  A

total of 600 F1 progeny derived

from on e female a nd three m ale

parents collected near the

confluence of the Missouri and

Yellowstone Rivers, Montana,

were sampled.  Eggs were

incubated and larvae reared at

Gavins Point National Fish

Hatchery in Yankton, S outh

Dakota.  Eggs and larvae were

collected at daily intervals from

day 0-17  post-fertilizatio n and 3-4

day intervals thereafter until day

76 po st-fertilization.  M ean who le

body T 4 content of eggs between

days 0 and 10 post-fertilization

ranged from 1.1 to 2.1 ng/g body

weight and peaked on the day of

hatch (day 11 post-fertilization) at

3.2 ng/g body weight.  After

receding to 1.5 ng/g body weight

on day 1 5 post-fer tilization, T 4

content peaked a second time at

4.8 ng/g body weight on day 17

post-fertilizatio n (day 6 p ost-

hatch).  This coincided with the

period of yolk reabsorption.  After

receding to 3.0 ng/g body weight

by day 3 0 post-fer tilization, T 4

content peaked a third time

between  days 34  and 44  post-

fertilization (day 23-33 post-hatch)

at 6.0-6.7  ng/g bod y weight.  T his

period coincided with the

developmental transition from

protola rvae to m etalarvae  life

stage.  Thereafter, T4 content

steadily de clined until d ay 76 po st-

fertilization, w hen it was 0 .7 ng/g

body w eight.  Th e first T 4 peak
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occurred when the fish rapidly lost

body w eight at the tim e of hatch. 

The peak probably does not

represent a thyroid surge so much

as shedding of fluids and egg coat

membrane that did not contain T4. 

Thyroxine was selectively retained

because it was bound to target

cells that were not shed.  This T4

was pro bably m aternal T 4, already

present in the egg before

fertilization o ccurred .  Matern al T4

content of unfertilized eggs was

2.7 ng/g b ody weig ht.  This

materna l T4 appeared to fluctuate,

first becom ing reduc ed in

concentration as the egg gained

weight by becoming water

hardene d; then incr easing in

concentration as the hatchlings

lost weight a t the time of h atch. 

The latter peaks represented the

time when the larval thyroid gland

became functional and began

producing T4.  These data suggest

that if pallid sturgeon experience

thyroxine m ediated  imprinting to

sites where their parent’s spawned,

they likely do so before the

protolarvae/ metalarvae transition,

because all the T4 peaks occurred

prior to o r during this tr ansition. 

Larval pallid sturgeon be gin

drifting passively downstream on

water currents soon after hatching

and begin to stop drifting between

days 8-13 post-hatch.  Depending

upon the  water curr ent veloc ity,

the larvae m ay be car ried 40  to

400 miles downstream from the

spawning  site during th is time. 

The tim ing of the first T 4 peak

would potentially allow spawning

site imprinting to occur before

larvae begin to drift downstream

into nursery areas.  The second T4

peak m ay also allo w spawn ing site

imprinting to take place if some

(small) percentage of the

hatchlings re main in co ntact with

the bottom for several days before

starting to d rift.

Allan T. Scholz

Eastern Washington  Univers ity

Cheney, WA 99004

509-359-6397

ascholz@mail.ewu.edu

Missouri River Fish and
Wildlife Assistance Office

Activities

A pallid sturgeon recovery team

meeting w as held this A ugust in St.

Louis, Missouri, in conjunction

with the N ational AF S meeting . 

The primary discussion is the

process of updating the Recovery

Plan for the pallid sturgeon.  Since

it was finalized in 1993,

considerable information has been

learned about this species.  Enough

that an upd ate on the  life history is

warrante d and ne eded.  We’ll

attempt to have a draft available for

the team sometime in January.

This office was ag ain involve d with

collecting b roodsto ck pallid

sturgeon for propagation efforts

this past spring at Garrison Dam

NFH.  Due  to virus concerns,

quarantine limitations and space

limitations, it was decided in the

fall of 1999, that propagation

attempts would not take place at

Gavins Point NFH in 2000.  The

facility had 2 year classes that had

not been stocked out and had never

tested positive for the virus and the

Upper Basin Pallid Sturgeon

Recovery Workgroup decided that

it would be prudent to hold off

until further information was

obtained on this virus (Missouri

River Sturgeon Iridovirus,

MRSIV).  Since pallid sturgeon

progeny that had been cultured at

Garriso n Dam  NFH  in 1999  hadn’t

tested positive and had not had any

connection with previous

outbrea ks, these wo uld be he ld

over winter for potential stocking

in 2000 .  Unfortun ately, following

propagation efforts this last spring,

two families began exhibiting

symptoms of the virus and were

subsequently tested positive for the

virus.  This put the remaining

families from 1999, as well as the

progeny from 2000, under

quarantine and postponed any

stocking effort.  Me etings with

pallid sturgeon researchers and the

fish health and fishery  personnel

from M ontana, N orth and  South

Dako ta resulted in  a decisio n to

destroy the remaining 1999

progeny and continue holding the

negative testing progeny from

2000 until additional research

results were presented.  The

difficultly lies in that the virus

does ca use mor tality, however, if

left to run its co urse, surviv al is

possible  and likely an d curren tly

fish health policies do not

adequately address these

circumsta nces, esp ecially with

warm water diseases.  The

meetings did result in a decision

that the adults used in the

propagation were returned to the

wild following testing and the

progeny from Gavins Point NFH

(‘98 and ‘99) were stocked into the

Missouri and Yellowstone Rivers

below Fort Peck Dam.

The Service and the Corps have

initiated a stud y that will identify

post and pre-spawn behavior of

pallid sturgeon br oodsto ck, as well

as hopefully identify spawning

behavior and habitats.  Over the

next few yea rs, adult pa llid

sturgeon of known sex and stage

will be imp lanted with  sonic/rad io

transmitters.  This year, two

females and eight males were

implanted, released, and

subsequently relocated before

winter.  These fish  are locate d in

the Yellowstone Confluence area

above Lake Sakakawea, ND.  For

addition al informa tion on this

projec t, contact Wade K ing, 
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Steve Krentz and Wade King,

USFWS , Missouri River

FWMAO, Bismarck, ND 58501

701-250-4419

Steven_Krentz@fws.gov

Wade_King@fws.gov

Endangered Species Act
Consultation on Missouri

River Operations

The Fish and Wildlife Service and

the Corps of Engineers have

completed section 7 consultation

on the Corps of Engineers’

Missouri River operations.  These

operations include the operation of

six main stem dams and

reservoirs, the Bank Stabilization

and Navigation Project, and the

Kansas River projects.

The endangered pallid sturgeon,

the endangered least tern, and the

threatened piping plover are the

primary species covered by the

consultation.

The Service’s biological opinion

finds that the Corps’ current

operations are likely to jeopardize

the continued existence of the

pallid sturgeon, least tern, and

piping p lover prim arily due to

modifications to habitat and

modifications to the flows,

temperature regime, and water

quality of the system.  The

biological opinion includes a

Reasonable and Prudent

Alternative that the Service

believes would avoid jeopardizing

the listed species.

Flow modifications below Gavins

Point – higher spring flows are

needed to provide spawning cues

to the sturgeon, to build and

maintain sandbars for tern and

plover nesting, and to reconnect

floodp lain habitats  to the main

channel; lower summer flows are

needed to provide secure sandbar

habitats for the birds and shallow

water habitat for juvenile sturgeon.

Flow modifications below Gavins

will not be implemented before

2003, because they will involve

changes to the Missouri River

Master Water Con trol Ma nual. 

The Corps will prepare an

Environmental Impact Statement

on these and other proposed

revisions to  the Ma ster Ma nual.

Flow enhancement below Fort Peck

– will provide spawning cues for

pallid sturgeon and improve the

temperature regime to increase the

amoun t of warmw ater habita t.

Unbalanced intrasystem regulation

– alternating the distribution of

stored water among the upper three

reservoirs will increase the

availability of tern and plover

habitats with in the reserv oir

reaches.

Habita t restoration  – goal is to

restore, enhance, or conserve 20-30

acres of in-channel shallow water

habitat per stream mile.

Pallid sturgeon propagation and

augmen tation – en sure gene tic

integrity and prevent extinction of

existing pallid sturgeon populations

while other aspects of the RPA are

developed and implemented.

Adaptive management – included

to addr ess areas o f scientific

uncertainty.  The adaptive

management approach, coupled

with environmental monitoring and

assessment, will allow for efficient

modification of management

actions in response to new

information and changing

environmental conditions.

The C orps has  comm itted to

developing a plan for implementing

the com ponen ts of the Re asonab le

and Prudent Alternative.  The

Corps’ plan will be circulated for

public comment in draft during the

Decem ber/Jan uary time fra me. 

The Corps’ plan will be completed

by February 2001.  The Fish and

Wildlife Servic e will continu e to

work with the Corps on

implementation of that plan.

Mike Olson, USFWS , Bismarck,

ND, 701-250-4481

Michael_Olson@fws.gov

Endangered Species Act 
Consultation on 
Mississippi River

The U.S. Fish and Wildlife Service

(Service) and the U.S. Army Corps

of Engineers (Corps) have

completed a process under the

Endangered Species Act known as

formal S ection 7 c onsultation  to

address threats to endangered

species resulting from operation

and maintenance of the 9-foot

navigation  channel a nd its

associated locks and dams over the

next 50 ye ars. 

The stretch of river covered by the

biological opinion extends from

Minne apolis, M inn., to Cair o, Ill.

Within that area, the impacts of

operating the lock and dam system,

channel maintenance dredging and

material disposal, and

construction/maintenance of

channel training structures on

several endangered and threatened

species w ere exam ined.  Th is

included  the enda ngered p allid

sturgeon. 

The Service concluded that the

operation and maintenance of the

9-foot na vigation ch annel is likely

to jeopardize the continued

existence of the pallid sturgeon. 

The pallid sturgeon is jeopardized
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This issue is also
available on the
following website under
pallid sturgeon activities:

www.r6.fws.gov/moriver

because of the expected continued

degradation of its habitat.  The

reasonable and prudent alternative

for the pallid sturgeon includes:

implementation of a long-term

habitat/life history study and

habitat resto ration in the  Midd le

Mississippi River. 

Joyce Collins, USFWS, Marion

Ecological Services, Marion

Illinois  62959

618-997-3344

Joyce_Collins@fws.gov

Genetic Distinction of
Pallid, Shovelnose, and
Alabama Sturgeon:
Emerging Species and the
U.S. Endangered Species
Act (Abstract)

The sturgeon genus

Scaph irhynchus consists of three

recognized species.  Pallid and

shovelnose sturgeon (S. albus and

S. platorynchus, respectively) are

sympatric in the Missouri and

lower Mississippi Rivers of the

central United States.  The

Alabama sturgeon (S. suttkusi) is

endem ic to the nea rby M obile

River drainage and is isolated

geographically from the other two

species.  Pallid sturgeon and the

extremely rare Alabama sturgeon

are listed as endangered under the

U.S. Endangered Species Act

(ESA).  In contrast, shovelnose

sturgeon are relatively common

and are not listed.  Despite these

taxonomies and morphological

evidence, some biologists have

questioned the genetic and

taxonomic distinctions of the three

species, thu s raising do ubts

concerning the validity of

protecting pallid and Alabama

sturgeon un der the E SA.  To

investigate these questions, we

comp ared a 4 36 bas e-pair

sequence of the mitochondrial

DNA (mtDNA) control region

among  the three sp ecies.  We

observed 16 mtDNA haplotypes

defined b y 27 single  base-pa ir

substitutions (transitions) and one

single base-pair insertion/deletion

(indel) am ong 78  individua ls

examined.  The maximum sequence

divergence among those haplotypes

(2.06 percent) was less than values

usually observed between fish

species.  However, Alabama

sturgeon (n = 3) were distinguished

from the other two taxa (n = 75) by

a unique base-pair substitution and

haplotype, and pallid and

shovelnose sturgeon at the ir

northern range of natural sympatry

(upper Missouri River) did not

share any haplotypes.  On the other

hand, on ly frequenc y differences

among shared haplotypes

distinguished (P < 0.01) pallid and

shovelnose sturgeon at the ir

southern range of natural sympatry

(Atchafa laya River ), and gen etic

distances between northern and

southern localities for each species

were nearly as large as the

distances between species.  These

latter results ar e consisten t with

several hypotheses, including

reports (based on morphology) of

putative natural hybrids in the

Atchafalaya River, but not in the

upper Missouri River.  Overall,

these mtD NA re sults indicate

significant reproductive isolation

between pallid and shovelnose

sturgeon in areas of natural

sympatry, and recent evolutionary

divergence of Alabama sturgeon. 

These mtDNA results provide the

first molecular genetic evidence for

distinguishing the three

Scaph irhynchus species and,

coupled with morphological and

biogeographic data, indicate that

pallid and Alabama sturgeon

should be evaluated as distinct

species under the ESA.

Donald E. Campton, USFWS,

Abernathy Fish Technology

Center, Loungv iew, Washington

98632

360-425-6072 ext. 231 
Don_Campton@ r1.fws.gov 

If you've ever had a chance to look

into the eyes of a sturgeon, there

are unfathomable depths there that

take you back millennia; they take

you back ages and ages ago.  And

having loo ked into th e eyes of a

sturgeon, you can fully understand

that these an imals swam  practically

unchanged from the way they are

today when dinosaurs walked the

earth. 

Christopher Letts, Hudson River

Educator

What I do you cannot do; but what

you do, I cannot do. The nee ds are

great, and none of us, including

me, ever do great things.  But we

can all do small things, with great

love, and together we can do

somethin g wond erful. 

Mother Ther esa

...conflict is the primary engine of

creativity and  innovatio n.  Peop le

don't learn by staring into a mirror;

people learn by encountering

difference.

 
Ronald H eifetz

Note to Readers
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